Two new C 18 -diterpenoid alkaloids, anthriscifoltine A (1) and anthriscifoltine B (2), along with three known diterpenoid alkaloids, deoxydelcorine (3), anthriscifolcine A (4) and anthriscifolcine G (5), were isolated from the whole herbs of Delphinium anthriscifolium var. majus. Their structures were elucidated by spectroscopic methods, including 1D, 2D NMR, and HR-ESI-MS.
Delphinium anthriscifolium var. majus is an herbaceous plant belonging to the family Ranunculaceae. It is widely distributed in Guizhou, Sichuan, Hubei and Shanxi provinces in China, but currently is also cultivated in other regions. It contains many diterpenoid alkaloids having biological activities such as antiinflammatory, analgesic, anti-arrhythmia, antifungal, and cytotoxic properties [1, 2] . As a part of our efforts to study the chemical composition of D. anthriscifolium, we have now isolated and identified two C 18 -diterpenoid alkaloids, anthriscifoltine A (1) and anthriscifoltine B (2) , along with three known compounds, deoxydelcorine (3) , anthriscifolcine A (4) and anthriscifolcine G (5). In this paper, we report the extraction, isolation, and structure elucidation of these alkaloids.
The molecular formula of anthriscifoltine A (1), was determined as C 30 H 45 NO 9 from the HR-ESI-MS ion at m/z 564.3185 [M+H] + (calcd. for C 30 H 46 NO 9 , 564.3173). The IR spectrum indicated that 1 possesses hydroxyl (3462 cm -1 ) and carbonyl (1736 cm -1 ) groups. The 1 H NMR and 13 C NMR data (Table 1) of 1 indicated the presence of the signals of a 2-methylbutanoyloxy group (MbO) at [(δ H 2.38 (1H, m) , 1.47 (2H, m), 0.91(3H, t, J = 7.2 Hz), 1.14 (3H, d, J = 6.6 Hz) and δ C 177.0 (s), 41.2 (d), 26.6 (t), 11.6 (q), 16.5 (q)] [3] , an N-ethyl group [δ H 1.07 (3H, t, J = 7.2 Hz), 2.75 (2H, m), δ C 14.0 (q) and 50.8 (t)], two methoxyl groups [δ H 3.27 (3H, s) and 3.28 (3H, s), δ C 55.8 (q) and 55.9 (q)], an acetyl group [δ H 2.04 (3H, s), δ C 21.8 (q) and 170.5 (s)] and a methylenedioxy group [4.89 (1H, br s) and 4.94 (1H, br s), δ C 94.0 (t)]. The remaining 18 carbons were assigned based on 1D-and 2D-NMR data. The presence of only one non-oxygenated quaternary carbon signal (δ C 55.5 s) indicates that compound 1 is a C 18 -diterpenoid alkaloid [4a,b] . The locations of the acetoxyl group at C-6 and the 2-methylbutanoyloxy group at C-14 were determined by the correlations in the HMBC experiment. Besides the two ester groups, the two methoxyl groups were attributed to C-1 and C-16, respectively, and the methylenedioxy group was assigned to be at C-7 and C-8 as revealed by the long-range HMBC correlations. The existence of seven oxygenated carbons deduced from its 13 C NMR spectrum suggests that 1 has one hydroxyl group, in addition to two methoxy groups, two ester groups, and a methylenedioxy group. The location of the hydroxyl group at C-10 was further confirmed by the HMBC correlations. The relative configuration of anthriscifoltine A was deduced from the vicinal coupling constants (Table 1 ) and a NOESY experiment. In the NOESY spectrum of 1, the cross-peak between H-17 and H-16 proved that 16-OCH 3 has a β-position. The acetoxyl group at C-6 was determined to have a β-orientation as well based on the multiplicity of H-6 (singlet) in the 1 H NMR spectrum [5a] . The coupling constants of H-1 at δ H 3.55 (1H, t, J = 8.4 Hz) and H-14 at δ H 5.28 (1H, t, J = 4.8 Hz) confirmed the β-position of axial H-1 [5b] and the α-position of H-14, respectively [5c]. Therefore, the structure of anthriscifoltine A (1) was determined as shown in Figure 1 . The full assignment of anthriscifoltine A (1) was based on the 1D-and 2D NMR spectral data (Table 1, Figure 2 ).
The molecular formula of anthriscifoltine B (2) was determined to be C 28 H 43 NO 8 from the [M+H] + peak at m/z 522.3084 (calcd. for C 28 H 44 NO 8 522.3067) in the HR-ESI-MS. The IR absorption spectrum indicated that 2 possesses hydroxyl (3445 cm -1 ) and carbonyl (1731 cm -1 ) groups. The 13 C NMR data of anthriscifoltine B (2) were very similar to those of 1 except for lacking a signal for an acetyl group. The proton signal of H-6 at δ H 5.27 in compound 1 was shifted upfield to δ H 4.27 in compound 2 suggesting that 6-OAc in 1 was substituted by a hydroxyl group, which was confirmed by the difference of 42 mass units between those two compounds. Thus, the structure of anthriscifoltine B was determined as compound 2. The full assignment of anthriscifoltine B (2) was based on the 1D-and 2D-NMR spectral data (Table 1, Figure 3 ). The structures of compounds 3-5 were identified by comparison of their spectral data with those described in the literature [5a,b,d] .
Experimental
General: Optical rotations, Perkin-Elmer 341 polarimeter; NMR, Bruker AV600; IR, Thermo Fisher Nicolet 6700; HR-ESI-MS, Waters ACQUITY UPLC/Xevo G2-S QTOF mass spectrometer.
Plant material:
The whole herbs of D. anthriscifolium var. majus were collected in Longshanwa, Zhuxi county, Hubei province of China, in April 2015, and were identified (voucher specimen: L H. Shan & J X. Wang 801) by Prof. Qing-Er Yang of the Institute of Botany, Chinese Academy of Sciences.
Extraction and isolation:
Dried and powdered whole herbs of D. anthriscifolium (21.5 kg) were extracted with 95% EtOH, 4 times at room temperature, for a week each time. After removal of the solvent, the extract (2000 g) was suspended in water (3 L) and adjusted to pH 2 with HCl, and then successively extracted with light petroleum (4×1 L) and ethyl acetate (4×1 L). The pH value of the aqueous layer was adjusted to 10 with aqueous ammonium hydroxide solution and the subsequent mixture was extracted with CH 2 Cl 2 (4×1 L). The CH 2 Cl 2 extracts were concentrated to produce the crude alkaloid extract (28.5 g). Column chromatography of the crude alkaloid extract over silica gel, using a CH 2 Cl 2 :MeOH (80:1, v/v) mixture with increasing polarity afforded fractions A-G based on TLC analysis. Fraction A was separated by silica gel CC (light petroleum /Me 2 CO/Et 2 N 50: 1: 0.1, v/v/v) to obtain compounds 1 (25 mg), 2 (30 mg), 3 (8 mg), 4 (16 mg) and 5 (20 mg).
Anthriscifoltine A (1)
White amorphous powder.
[α] 20 D : -15.3 (c 0.56, CHCl 3 ). IR (KBr) ν max : 3462, 2958, 2924, 2873, 2854, 2821, 1736, 1670, 1461, 1368, 1242, 1199, 1156, 1130, 1091, 1057, 962 3445, 2956, 2924, 2854, 2823, 1731, 1668, 1463, 1379, 1239, 1199, 1156, 1128, 1091, 1058, 964 
